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To investigate t he possible occurrence of part ial 11- or 21- hydroxylase deficiencies in acne, 
an androgen·dependent disorder. II women with chronic noduJocyst ic acne were subjected to 
a 24-hr infusion of ACTH and t.heir urine analyzed for t.etrahydro Sand pregnanetriol. The 
resu lts obtained were com pared to those found in 8 control women . Seven of t.he patients 
exhibited elevated excretion of either I.etrahydro S or pregn anetriol. probably indicative of 
partial 11- or 21-hydroxylase deficiencies. respectively. 
The ad renogenital s~'ndromes with 11- or 21-
h~'drox~dase deficiencies and excess androgen pro-
duction a re frequen[/~' accompanied by acne vul-
gar is. Usually. these syndromes present as virilism 
in chi ldhood but may not be evident until adult life 
[1.2]. Children with the enzyme deficiencies will 
have elevat ions in excretion ofTHS or of pregnane-
t riol in the II-hydroxylase and 21-hyd roxylase 
deficiencies. respectively_ Affected adult.s have less 
severe enzymat ic defects than children and the 
defect may only be apparent following ACTH 
stimulation [3.4 [. 
Clinical reports have appeared of patients with 
acne vulgaris ha\-ing a good therapeutic response 
to low-dose glucocorticoids [5.6J. This could be a 
result of suppression of adrenocortical androgens. 
Plasma testosterone levels have been reported to 
be elevated in many women with acne vulgaris [71. 
These rejXlrls suggest that Some patients with acne 
vulgaris may have partial 11- or 21- h~'droxylase 
deficiencies with attendant ele\'ated androgen lev· 
els. 
MATERIAL~ :\:'\0 ~ETHOD5 
All su bject s . 11 women wit.h acne and 8 normal control 
women . were admitted to The Clinical Center of the 
Peter Benl Brij:!ham Hospital for evaluation . The pa-
tient.s (ages 18- 43 yr ) with nodulocystic acne we re on no 
medications for 6 weeks prior t.o the study. All patients 
had responded inadequa tely to previous aCne therapy. 
The normal subjects (ages 21 - :32 yr) had no evidence of 
any disease (includinf;! acne) or illness as shown by 
history. physical exami nation. and laborat.ory testing. 
Manuscript received October 16. 1975: in revised form 
December 8. 1975 ; accepted fo r publication December 24. 
1975. 
This work wa~ partially 5i.upported by USPHS Grant 
AM 07084 . 
Reprinl requests to: Dr. L. I. Rose. Endocrine-Meta-
bolic Unit. Hahnemann Medical College. 230 North 
Broad Street, Philadelphia. Pennsylvania 19102. 
Abbreviat.ions: 
ACTH: adrenoconicot ropic hormone 
17 -OH: 17 -hvdroxvcorticosteroids 
17- KS: 17-ketosteroids 
THS: tetr&hydro S 
SD: standard deviation 
They were not hirsule nor did they have irregular menses. 
On day 1. a basal 24-hr urine was obtained and 
analyzed for c.reatinine, 17-0H )8). 17-KS )9). THS )10). 
and pregnanelrio\ [11[ . On day 2. all subjects we re 
subjected to a 24-hr infusion of 50 units of Cortrosyn 
(ACTH ) in I liter of 5% dextrose in wat.er. A 24-hr urine 
was collected which coincided with the infusion and was 
analyzed as men I ioned above for day 1. Plas ma testoster~ 
one levels were determined prior to Conro~yn infusion by 
di spla('ement analysis [121. 
RESL'LTS 
The res ults of the studies in the control women 
are shown in Table 1. On ACTH sti mulation . the 
upper limits of a normal response for preg-nanelriol 
was 3.3 mg/24 hr and for THS 4.7 mg/24 hr. 
The resu lts of the studies in the women with 
noduloc,vstic acne are shown in Table 11 . Only one 
patient had a significant elevation in plasma 
testosterone (patient 2), No abnormalities were 
noted in either basal (day j) or ACTH-stimulated 
(day 2) excretion of 17 ·hydroxycorticosteroid~ or 
17-ketosteroids. Patif'nt 7 had a basal excret ion of 
pregnanetriol that was markedly elevated and thus 
indicative of a 2 1-hydroxylase deficiency. Four 
pat ients (2, 3. 4. 7) had borderline elevations in 
their basal THS excretion but they could not be 
classified as ll-hydroxylase deficiencies on this 
basis alone . 
ACTH infusion distlosed marked differences in 
pregnanet.riol and THS excretions in the acne 
patients com pa red to the cont rols. As a group. the 
acne pat ients had an excretion of pregnanelrioi 
that was greater than the controls (p < .001). The 
response in each patient to the ACTH stimu lation. 
however. is probably more meaningful than the 
group response. Only 4 of the 11 patients had a 
response si milar to that of the controls (patients 1, 
2, 6. 8) although the THS excretion in patient 1 
was at the upper lim its of normal. Patient 3 had 
elevated excretions of both THS and pregnanetri-
01. Patient 5 had an elevation of THS excretion. 
The remaining 5 patients (4. 7, 9. 10, ll) had 
excretions of pregnanetriol in response to the 
ACTH that were greater than 2 SDs from the 
controls. 
May 1976 HYDROXYLASE OEPle lENelES IN ACNE VULGARIS 325 
TABLE 1. Steroidal studies in. 8 normal wom en 
n -OH (mg /24 hr ) I1 -KS \ mc!24 hr ) Pregnanetriollmgl24 hr) THS (mg /24 hr) 
Day I 
D ay2 (ACTH ) 
4.8 :;to 2.611 
33.1 ~ 7.2 
9.4 ::t: 3 .5 
18.9 ~ 10.2 
0.6 :to 0 .5 
1.1 ::t: 1.1 
0 .. ~ 0.2 
1.65 ::I:: 1.5 
g Mean and SD 
TABLE II. Steroidal studies in acne patients 
Pt . Age 
n -OH II -KS 
(mg /24 hr' (mg124 hr) 
22 5.3 5.9 
2 43 8.7 6.4 
3 28 3.5 7.7 
4 20 9.4 
5 35 2. 3 7.0 
6 19 5.6 11.6 
7 28 1.0 9.4 
8 26 5. 1 9.8 
9 :]0 2.3 5.7 
10 18 1.6 1U.1 
II 26 0.9 4.:J 
Mean and 3.63 7.94 
SD ::I... 2.5J ::10 2.27 
D I SCl · SS IO~ 
Day I 
Pregnane-
tr io! 
( m~/24 hr) 
1.1 
0.8 
2.8 
l.l 
l.l 
0.4 
4.:3 
0.8 
0.9 
1.8 
0.5 
1.4 
± 1.17 
THS 
(mg124 nrl 
0.2 
1.2 
1.8 
1.4 
0.8 
0.2 
1.1 
0.5 
0.2 
O.:l 
0. 1 
0,7 
:1. 0.6 
Patients with classical 11 - or 21- hydroxylase 
adrenocortical enzyme defi ciencies excrete ele-
vated basal ur inary levels ofTHS or pregnanetriol. 
respectively . It is concei vable th at individuals with 
acne have "pa rt ia'" 11 - or 21-hvdroxvlase deficien -
cies and that sim ple measu re~en ts ~f basal excre-
t ion of THS or pregn anet riol may be inadequate 
for diagnosis. In t imes of stress. the adrenal cort ex 
must be able to increase efficientlv its secretion of 
conisol. and thus in normal indi\'iduaJs receivin g a 
24-hr ACTH sti mulation. one would anticipate 
only a small rise in urina ry THS or pregna netriol 
excretion. This was confirmed in 8 normal women 
who, upon being su bjected to a cont in uous 24-h r 
ACTH stimulation. demonstrated on1y small in-
creases in their excretions of THS and pregnane-
trio!' 
Acne vu lgaris appears to be an a nd roaen· 
dependent disorder ; however. in most cases~ ~o 
abnormality in androgen metabolism can be demo 
onstrat ed . The question posed by this study is 
whether acne, at least in Some ·cases. rnav- be 
indicat ive of a panial 11- or 21-hydroxylase 'defi-
ciency which may be on ly detectable by stress ing 
of the adrenal cortex , i. e .. a 24·hr ACTH stimula· 
t ion . We elected to st udy adult women with 
chronic nodulocystic acne, who in most cases had 
been t reatment resistant. on t he reasoning that 
such individuals would be more apt to have an 
underlying endocr ine abnorma lit y. The ACTH 
infus ion disclosed s ignificant differences in the 
excretion of T HS or pregnanetriol in 7 of the 11 
Testosterone 
(nJ!'1 ) 
53 
174 
19 
69 
107 
67 
19 
37 
45 
19 
64 
61.2 
.1 46.0 
Day:! 
li -OH 17 -KS 
lmg/24 hr' Imgl24 hr' 
Prel!nane -
triol 
{ m~/24 hr' 
30.1 IU; 2.2 
39.9 11 .8 1.9 
45.0 :n .5 5. 1 
45.9 6.0 
29.9 \,.1 3.3 
:l7.9 27. 2 I., 
18.9 :25.8 5.2 
24.2 19.5 2.9 
:24.2 19.6 4.6 
28.7 34. 1 3.6 
28.0 10 .. ; 5..,1 
:l0.7 23.2 :3 .8 
~8.0 .:::l: 11.1 ::1:1 .5 
THS 
l mR/24 hr) 
4.4 
3 .1 
5.0 
2.8 
9.5 
1.6 
0.7 
2.1 
1.1 
1.0 
1.2 
:J .O 
.:::l:2 .6 
acne patients compa red to t he control groups. Fi\'e 
patients had a s ignifi ca nt increased excretion of 
pregnanelriol. possibly indicative of a pa rtial 21 · 
hydroxylase deficiency. One pat ient had an in-
creased excretion of THS and pregna netriol. possi-
bly indicative of a combined 21· a nd ll · hvdroxv· 
lase deficiency or an l1~hydroxvlase deiic i en~v 
with "backup" accumulati~n of ·17a-hydrox~l pr~. 
gesterone. Thus. i of the 11 pat ients showed sig-
nificant steroidal excretory elevations. 
The sou rce of the urinary eleva tions in THS or 
pregnanetriol cannot be stated with certainty to be 
the adrenal cortex. 17a- Hydroxyprogestero~e. the 
precursor of pregnanetriol. can be produced in the 
ovary and thus it is possibl e that some of the 
elevations in pregnanetriol might reneet an ovar-
ian sou rce. ll-Hydroxylase does not norm allv 
Occu r in the human ovary. and thus. elevations i~ 
T HS excretion probably reflect an adrenocortical 
SOUTce. 
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